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My Lokp, 


I HE great Exactneſs, with which Inſtruments 
= are now conſtruted, hath enabled the AC 
] trtonomers of the preſent Age to diſcover | 
ſeveral Changes in the Poſitions of the 
heavenly Bodies; which, by reaſon of their Small- 
neſs, had eſcaped the Notice of their Predeceſ- 
ſors. And altho' the Cauſes of ſuch Motions have 
always ſubſiſted, yet Philoſophers had not ſo fully 
_ conſider'd what the Effects of thoſe known Cauſes 
would be, as to demonſtrate 4 priori the Phæno- 
mena they might produce; ſo that Theory itſelf is 
here, as well as in many other Caſes, indebted to 
Practice, for the Diſcovery of ſome of its moſt ele- 
gant Dedactions. This points out to us the great 
Advantage of cultivating this, as well as every other 
Branch of Natural Knowledge, by a regular Series 
of Obſervations and Experiments. 1 
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The Progreſs of Aſtronomy indeed has always 
been found, to have ſo great a Dependence upon 
accurate Obſervations, that, till ſuch were made, it 
advanced but ſlowly : For the ſirſt conſiderable Im- 
provements that it received, in point of Thcory, were 
owing to the renowned Tycho Brake; who far ex- 
ceeding thoſe that had gone before him, in the 
Exactneſs of his Obſervations, enabled the ſagacious 
Kepler to find out ſome of the principal Laws, re- 

lating to the Motion of the heavenly Bodics. The 
Invention of Teleſcopes and Pendulum-Clocks af- 
fording proper Means of ſtill farther improving the 
Praxis of Aſtronomy ; and theſe being alſo ſoon ſuc 
cceded by the wonderful Diſcoveries made by our 
Great Newton, as to its Theory; the Science, in 
both reſpects, had acquired ſuch extraordinary Ad- 
vancement, that future Ages ſecmed to have little 
room left, for making any great Improvements. But, 
in fact, we find the Caſe to be very different; for, 
as we advance in the means of making more nice 
Inquiries, new Points generally offer themſelves, 
that demand our Attention. The Subject of my 
preſent Letter to your Lordſhip, is a Proof of the 
Truth of this Remark : for, as ſoon as 1 had diſco- 


vered the Cauſe, and ſettled the Laws of the Aber- 


rations of the fixed Stars, ariſing from the Motion 
of Light, c. whereof 1 gave an Account in Ne. 
406. of the Philoſophical Tranſattions ; my Atten- 


tion was again excited by another vew Phenomenon, 


VIS. an annual Change of Declination in ſome of 
the fixed Stars; which appeared to be ſenſibly greater 
about that time, than a Preceſſion of the Equinoctial 
Points of 50“ in a Year would have e, 
The 
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The Quantity of the Difference, tho' ſmall in itſelf, 
was rendered perceptible, thro' the ExaCtneſs or my 
Inſtrument, even in the firſt Year of my Obſerva - 
tions; but being then at a Lols to gueſs, from what 
_ Cauſe that greater Change of Declination proceeded, 
1 endeavoured to allow for it in my Computations, 
by making uſe of the oh rue annual Difference, 
as mentioned in p. 652. of the ſame Tranſaction. 
From that time to the preſent, I have continued 
to make Obſervations at Manſted, as Opportunity 
offered, with a View of diſcovering the Laws and 
| Cauſe of this Phenomenon : For, by the Fayour of 
my very kind and worthy Fricad Matthew Wy- 
monaecſold Eſq, my Inſtrument has remained where 
it was firſt erected; ſo that I have been able, with- 
out any Interruption, which the Removal of it to 
another Placc would have occalioned, to proceed 
on with my intended Scrics of Obſervations, for the 
Space of twenty Years : a Term ſome what exceeding 
the whole Period of the Changes, that happen in this 
Phenomenon. 
When 1 ſhall mention the ſmall Quantity of the 
Deviation, which the Stars are ſubje& to, from the 
Cauſe that I have been ſo long ſearching after; I am 
_ apprehenſive, that I may incur the Cenſure of ſome. 
Perſons, for having ſpent ſo much Time in the Pur- 
ſuit of ſuch a ſceming Trifle: But the candid Lovers 
of science will, I hope, make due Allowance for 
that natural Ardour, with which the Mind is urged 
on towards the Diſcovery of Truths, in themſelves 


perhaps of ſinall Moment, were it not that they tend 
to illuſtrate others of greater Ute: . 


The 
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© The apparent Motions of the heavenly Bodies are 
ſo complicated, and affected by ſuch a Variety of 


Cauſes; that in many Caſes itis extremely difficult to 
aſſign to each its due Share of Influence; or diſtinctly 
to point out, what Part of the Motion is the Effect of 
one Caulc, and what of another: And whilſt the 
joint Effects of All are only attended to, great Irre- 

anlarities and ſeeming Inconſiſtencies frequently oc- 
cur; whereas, when we are able to allot to each 


particular Cauſe its proper Effect, Harmony and Uni- 
formity uſually enſue: 


Such ſeeming Irregularities being alſo blended 
with the unavoidable Errors, which Aſtronomical ]. 


Obſervations muſt be always liable to, as well from 
the Imperfection of our Senſes, as of the * | 
that we make uſe of) have often very much 
plex d thoſe, who have attempted to ſolve the Phe. 
nomena: and till Means are diſcovered, whereby we 
can ſeparate and diſtinguiſh the particular Part of 
the whole Motion, that is owing to each reſpective 


Cauſe, it will be impoſſible, to be well aſſured of 
the Truth of any Solution. For theſe Reaſons, we 


generally find, that the more exact the Inſtruments 


are, that we make uſe of, and the more regular the 
Series of Obſervations is, that we take; the ſooner 
we are enabled to diſcover the Cauſe of any new 


Phenomenon. For when we can be well aſſured 
of the Limits, wherein the Errors of the Obſerva- 
tions are contain'd ; and have reduced them within 
as narrow Bounds as poſlible, by the Perfection of 
the Inſtruments which we employ ; we need not he- 


ſitate to aſcribe ſuch apparent Changes, as manifeſtly 


exceed thoſe Limits, to ſome other Cauſes. Upon 


— .. eee 


v 


n 
theſe Accounts it is incumbent upon the practical 
Aſtronomer, to ſet out at firſt with the Examination 
of the Correctneſs of his Inſtruments; and to be aſ- 


ſüured that they are ſufficiently exact for the Uſe ge 


intends to make of them: or at leaſt he ſhould know, 
within what Limits their Errors are confined. 1 
This Practice has, in an eminent manner, been 
lately recommended by your Lordſhip's noble Exam 
ple; who having, out of a ſingular Regard for the 


Science of Aſtronomy, erected an Obſervatory, and 


furniſhed it with as complete an Apparatus of Inſſru- 
ments, as our beſt Artiſts could contrive; would not 
fully rely on their Exactneſs, till their Diviſions had un- 

_ dergone the ſtricteſt Re- examination: whereby they 
are probably now render'd as perfect in their kind, as 
any extant, or as human Skill can at preſent produce. 
The Lovers of Zhzs Science in general, cannot but 


” acknowledge their Obligations to your Lordſhip on 


this Account; but I find myſelf more particularly 
bound to do it; ſince, by means of your Lordſhip's 
moſt accurate Obſervations, I have been enabled to 
ſetile ſome principal Elements; which I could not 
at preſent otherwiſe have done, for want of an In- 
ſtrument at the Royal Obſervatory, proper for that 
_ Purpoſe : For the large mural Quadrant, which is 
there fixed to obſerve Objects lying Southward of 
the Zenith, however perfect an Inſtrument it may 
be in it ſelf, is not alone ſufficient to determine, 


with proper Exactneſs, either the Latitude of the 


| Obſervatory, or the Quantity of Refraction corre- 
 fponding to different Altitudes : For it being too 
heavy to be conveniently removed; and the Room 
wherein it is placed, being too ſmall to admit of its. 
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being turned to the oppoſite Side of the Wall, 


whereon it now hangs; 1 cannot, by ara! Obſerva- 
tions of the circumpolar Stars, ſettle thoſe neceſſary 
Points; and therefore have endeavoured to do it, by 


comparing my own with your Lordfhip's Obſerva- 


tions: and until this Defect in the Apparatus belong- 
ing to the Royal Obfervatory be removed, we muſt 


be indebted to your Lordſhip, for the Knowledge of 


its true Situation. 


A Mind intent upon the Purſuit of any kind of 


| Knowledge, will always be agrecably entertained, with 


o_ can ſupply: the moſt proper .means of attaining 
Such, to the practical Aſtronomer, are exact and 


cit Inſtruments; And 1 reflect with Plea- 
| ſure on the Opportunities ] have enjoyed, of cultiva- 


ting an Acquaintance and Friendſhip with the Per- 


ſon, that, of all others, has molt contributed to their 
Improvement. For I am ſenſible, that if my own 
Endeavours have, in any reſpect, been effectual to 
the Adyancement of Aſtronomy; it has principally 


been owing to the Advice and Aſſiſtance given me 


by our worthy Member Mr. George Graham; whoſe 


great Skill and Judgment in Mechanicks, join'd with 
a complete and practical Knowledge of the Uſes of 


Aſtronomical Inſtruments, enable him to contrive 


and execute them in the moſt perfect manner. 
The Gentlemen of the Royal Academy of Sciences, 


to whom we are ſo highly obliged for their exact 
Admeaſurement of the Quantity "of a Degree under 
the Arctic Circle, have already given the World 
very convincing Proofs of his Cate and Abilities in 


thoſe Reſpects; and the particular Dclincation, 
which they have lately publiſhed, of the ſcveral Parts 
* 
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of the Sefor, which Ke made for them, hath now ten- 
dered it needleſs, to enter upon any minute Deſcription 


of mine at Wanſted; both being conſtructed upon the 


ſame Principles, and differing in their component 
Parts, chiefly on. account of the different Purpoſes, 
for which they were intended. 
As mine was originally deſigned to take only the 
Differences of the Zenith Diſtances of Stars, in the 
various Seaſons of the Year, without any View of 
diſcovering their true Places; I had no Occaſion to 


know exactly, what Point on the Limb correſponded = 


to the true Zenith: and therefore no Proviſion was 
made in my Sector, for the changing of its Situation for 
that Purpoſe. Neither was it neceſſary that the Di- 
' viſions or Points on the Arc ſhould be ſet off, with 
the utmoſt Accuracy, Equidiſtant from each other ; ; 
becauſe, when I obſerve any particular Star, the ſame 
Spot or Point being firſt biſected by the Plumb-line, 
and then the Screw of the Micrometer turn'd until 


the Star appears upon the middle of the Wire, that 


is fixed in the common Focus of the Glaſſes of the 
Teleſcope; I can thereby collect, how far the Star is 
from that given Point at the Time of Obſervation : 
and afterwards, by comparing together the ſeveral 
Obſervations that are made of it, I am able to diſco- 
ver what apparent Change has happen d. The Quan- 
tity of the viſible Alteration, in the Poſition of the 
Stars, being expreſſed by Reyol utions and Parts of 
2 Revolution, of the Screw of the Micrometer; 1 
endeavoured to determine, with great Care, the true 
Angle anſwering thereto: and after various Trials, I | 
thoroughly ſatisfied a | both of the Equality of 
the 
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the Threads of the 8 Screw, and of the preciſe Num- 
ber of Seconds correſponding to them. 


But altho' theſe Points could be ſettled with great 
Certainty, I was nevertheleſs obliged to make one 
Suppoſition; which perhaps to ſome Perſons may 
ſeem of too great Moment in the preſent Inquiry, 

to be admitted without an evident Proof from Facts 


and Experiments. For I ſuppoſe, that the Line of 
Collimation of my Teleſcope has inyariably preſerved 
the ſame Direction, with reſpect to the Diviſions up- 


on the Arc, during the whole Courſe of my Ob- 


ſervations. And indeed it was on account of the 
Objections, which might have been raiſed againſt 


ſuch a Paſtulate, that I thought it neceſſary, to con- 


tinue my Series of Obſervations for ſo many Years, 


before I publiſhed the Concluſions, which 1 ſhall « 


| preſent endeayour to draw from them. 


Whoever compares the Reſult of the ſeveral 


Trials, that have been made by the Gentlemen of 


the Academy of Sciences, for determining the Ze- 
nith Point of their Sector, ſince their Return from 
the North; will, I preſume, allow that mine is not 
an edle or precarious Suppaſit ion: ſince it 
is evident, from their Obſervations, that the Line of 
Collimation of that Inſtrument underwent no ſenſi- 


dle Change in its Direction, during the Space of 


more than a whole Year; altho' it was ſeveral times 


taken down, and ſet up again in different and re- 


mote Places; whereas mine hath always remained 


| ſuſpended in the ſame Place. 


But hy ſuch A Rong Argument for the Pro- | 


Satisfaction of finding it 2 verified by the 


Obſervations 


| 
| 
: 


Car! 


' Obſervations themſelves ; which plainly prove, that 
at the End of the full Period of the Deviations which 
I am going to mention, the Stars are found to have 
the ſame Poſitions by the Inſtrument, as they ought 
to have, ſuppoſing the Line of Collimation to have 
continued unaltered from the Time when I firſt — 
were. 
I have already taken notice, in what manner this 
Phenomenon diſcover'd itfelf ro me at. the End of 
my firſt Year's Obſervations, viz. by a greater ap- 
parent Change of Declination in the Stars near the 
 EquinoQtial Colure, than could ariſe from a Pre- 
ceſſion of 50“ in a Year; the mean Quantity now 
uſually allowed by Aſtronomers. But there appear- 
ing at the ſame time, an Effect of a quite contrary 
Nature, in ſome Stars near the Solſtitial Colure, 
which ſcem'd to alter their Declination 4% than a 


Preceſſion of 50“ required; I was thereby con 


vinced, that all the Phenomena, in the different 
Stars, could not be accounted for, merely by ſup - 
poſing, that I had aſſumed a wrong Quantity for the 


Precefſion of the Equinoctial Points. 
At firſt, I had a Suſpicion, that ſome of theſe mall 


apparent Alterations in the Places of the Stars, might 
poſſibly be occaſioned by a Change, in the Materials, 
or in the Poſition of the Parts of my Sector: But, 
upon conſidering how firmly the Arc, on which 
the Diviſions or Points are made, is faſtened to the 
Plate, wherein the Wire is fixed that lies in the 
Focus of the Object-Glaſs; I ſaw no Reaſon to ap- 
prchend, that any Change could have happened in 
the Poſition of that Wire and thoſe Points. The 


Suſpenſion therefore of the Plummet being the moſt 


likely Cauſe, from whence I conceived any Uncer- 
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tainty could ariſe; and the Wire of which had been 
broken three or four times in the firſt Year of my 
Obſervations: I attempted to examine, whether Part 
of the foremention'd apparent Motions might not 
have been owing, to the different Plumb-lines that 
had been made uſe of. In order to determine this, 
I adjuſted a particular Point of the Arc to the Plumb- 
line, with all the ExactneſsI could; and then taking 


off the old Wire, 1 immediately hung on another, 


with which the ſame Spot was again compared. I 
repeated the Experiment three or four times, and 
thereby fully ſatisfied myſelf, that no ſenſible Error 

AY ariſe from the Uſe of different Plumb-lines ; 
ſince the various Adjuſtments of the ſame Point 
agreed with cach other, within lefs than half a 
r 8 EE 5 
Having then, from ſuch Trials, ſufficient Reaſon 
to conclude, that theſe ſecond unexpected Devia- 

tions of the Stars, were not owing to any Imperfection 
of my Inftrument; after I had ſettled the Laws of the 

Aberrations ariſing from the Motion of Light, & c. 
I judged it proper to continue my Obſervations of 
the ſame Stars; hoping that, by a regular and longer 
Series of them, carried on thro' ſeyeral ſucceeding 
Years, I might, at length, be enabled to diſcover 
the real Cauſe of ſuch apparent Inconſiſtencies. 

As 1 reſided chiefly at Vanſted, after my Sector 
was erected there in the Year 1727. till the Begin- 
ning of May 1732. when I removed from thence to 
Oxford: 1 had, during my Abode at Wanſted, fre- 
. of repeating my Obſervations; 
and tMreby diſcoycred ſo many Particulars relating 
MON 5 * . 
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HONORI 


Thuftris viri , nobiliſſimi Jurisconſulti, Conſultiſimi 
Reip. Amſtelodamenſis Senators , 


NICOLAI 


WITSENI], 


Navium regunen & ornatum commentati, 


Libens Meritoque poſuit 
SAMUEL TENNULIUS. 


Magnificus Noviomagenſis 


Rima yy inſtabiles vexit Symplega- 
das Argo; ie 
Cui freta flammiferos dederunt coe- 
1 ES untiacampo, Fa —oR—_—__ 
i Bosporus & Scythicæ Phœbæi Phaſi- 
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Qualia pertentant repetita prole leones 

Gaudia, ſervatum venerantur Iäſona matres : 
Aucditus Pelian frendentem terruit altz 
Lætitiæ clamor tacitusque triumphus ; ut albus 
Cum fugit Evis tigres Hyrcanus in arvis 

Raptor, & ereptis metuit ſua vulnera prædis. 
Hanc Reges preſſere ratem. Vos heu quibus ipſam, 
Numina, jactaſtis fatis quantisque periclis! 
Acta metu vario, puppim intercepta loquacem, 
Curſum ad profeſſæ, tenuit confinia mortis. 
Tunc Virgo Medea ſuis crudelior undis; 
Ivit in omne nefas conj ux viduata marito. 

Non tot in occiduo fuerant diſcrimina ponto, 
Cum bene Pacificum, ventis bellantibus, æquor 
Deprendens, varios per clauſtra gementia montes, 
Dura Magellanes laxavit vincula mundi. (triones, 
Nempe tuos nondum ad ſeptem, Nova Zembla, 

Aut Libyam extremam dimiſerat Amſtela naves. 

Non orientis opes, ſeptena per oſtià Gangæ 

India quas mittit, non Serum vellera pinũs 

Ulla ſequebatur, Limamve, Peruve; nec auri 


Tunc Quitoniaci licuit tentare metalla. 
8 Has Trivia & Rhodus, has Cares mirentur & Ammon, 
Elis & has toto quæſiſſet a in orbe. 


Cur, Natura parens, obliqua ad ſidera Cancri 
Partibus ex æquis partitus quattuor orbem, 

Sole coronatum, circumfluit undique pontus, 

Si non admorunt propius compendia ſeras ? 


univerſitatis Rector & Profeſſor. 


Ingeniumque loci ( patriæ cuſtodia noſtræ) | 


Puppibus, arcuerant, Belges ne intraret Iberus. 

Eccealiam faciem rerum] Tranquilla poteſtas 
Jura magiſtratusque legit. Reſpublica navis 
Quæque eſt; obſequitur non ulla furentibus Euris: 
Verum ubi conſtituit, lignis confiſus, habenas 
Omnibus immittit ventis auriga, per altum 
Naturæ faciens litem nunc æmulus errat, 
Atque coronata repetit cum puppe parentes. 


| Viſceribusquicquid Tellus generoſa recondit, 
| Quodquealit in ſummo, video ſuperare Batavis: 


Jam video cives Obium Gangenque bibentes, 
Exercere agros, oriens quos truſit in æquor. 


Per mare jam video, magnum per inane volantem 


Remigio alarum velorum Dædalon alis. 


Parta in cæruleis libertas aurea campis, 


Concedat natura viam, meditatur in aſtra. 


| Jam periere modi terrarum & fœdera rerum: 
Cuxcta patent, nullum pręcludunt ſidera pontum; 
Nil mare juris habet: Boreæ ſine viribus ira, 


Et ſua regna peti queritur Neptunus in undis: 
Miſenius metuendus enim, non Vincula Xerxis. 
Mu ſenius ſæclis venturis utile nomen, 


| Per quem nullus equos flexit, decurrere campo, 


Et peragrare loca intentata prioribus auſus, 


| Opporrtuna ſuis metatur queaue triumphis ; 
Inde Syracuſũ faciet ſenis artibus umbram. 


Haſce manus Babylon, has ipſa Semiramis optet, 


Perplexas quoties ageret facundia cauſas, 
Ipſius voluiſſe loqui ſermone Minervam 


An timuit Divum convivia nauta bonorum, 
Aſtrorumque ſuis violare cubilia velis? 

An, cui ſe debent homines, Hyperione natus, 
Cum preſſere polum, ſtridenti terruit unda? 
Fabula, rumores nobis & inania verba: 

Scilicet hæc Minyis, Di magni, credita priſcis: 
Finxerat haud Hyadas Grajus, nec Plauſtra Boota; 
Nomina non venti nec habebant membra carinæ: 
Mieſenius radio nondum deſcripſerat heros 
Velorum celeresque pedes legesque fororum, 
Compages laterum & cuneis fundantibus arctas; 


Tutelas proris, antennis cornua, tonſas 


Cecropiam fama eſt, ſi cum mortalibus eſſet 


Ore loqui Divis: Tantis virtutibus æqua 
Præmia quando feret? dignas perſolvere grates 
Curarum ò utinam poſſent monumenta mearum ! 
Vidit ut Auguſtum nemo ſine munere vultum 
Regis Achæmenii; vacuus quis adibit amoris 
Tanti templa viri? ſed tanta potentia mentis 
Hunc animumLymphęque volam pro munere ſumet. 
Sic tua nimboſas, Rector, quandoque procellas 
Puppis, & infidum ſubſtringens vela ſerenum 
Viet, & iratum, quod tollet Cynthia, ſidus: 

Sic tua Livorem ſuperet feliciter ætas, 


Nec dederat tranſtris, nec pondera juſta carinis, 
Flamina diverſo tractu laniantia terras 


2 - 


Ut patrio virtus non circumſcribitur orbe. 
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to theſe Phenomena, that I began to gueſs what was 


the real Cauſe of them. 


It appeared from my Obſervations, that, during 


this Interval of Time, ſome of the Stars ncar the 


Solſtitial Colure, had changed their Declinations 9“ 
or 10“ leſs, than a Preceſſion of 30“ would have pro- 
duced ; and, at the ſame time, that, others near the 


Equinoctial Colure, had altered theirs about the ſame 
Quantity more, than a like Preceſſion would have 
occaſioned: the North Pole of the Equator ſeeming 


to have approached the Stars, which come to the 


Meridian with the Sun, about the Vernal Equinox 


and the Winter Solſtice ; and to have receded from 


thoſe, which come to the Meridian with the Sun, about 
the Autumnal Equinox and the Summer Solſtice. 


When 1 conſider d theſe Circumſtances, and the 


Situation of the Aſcending Node of the Moon's 


Orbit, at the time when I firſt began my Obſerva- 


tions; 1 ſuſpected, that the Moon's Action upon the 
Equatorial Parts of the Earth might produce theſe 
Effects: For, if the Preceſſion of the Equinox be, 


according to Sir Iſaac Neutons Principles, cauſed 
by the Actions of the Sun and Moon upon thoſe 


Parts; the Plane of the Moon's Orbit being at n- 
time, above ten Degrees more inclined to the Plane 
of the Equator, than at another; it was reaſonable 
to conclude, that the Part of the whole annual Pre- 
ceſſion, which ariſes from her Action, would in dif- 


ferent Years be varied in its Quantity; whereas the 


Plane of the Ecliptic, wherein the Sun appears, 


keeping always nearly the ſame Inclination to the 


Equator ; that Part of the Prece ſſion, which is ow- 
ing to the Sun's Action, may be the ſame every 


Year : 
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Year: And from hence it would follow, that, altho' 
the mean annual Preceſſion, proceeding from the 
joint Actions of the Sun and Moon, were 50#; yet 
the apparent annual Preceſſion might ſometimes ex- 
ceed, and ſometimes fall ſhort, of that mean Quan- 
tity, according to the yarious Situations of the Nodes 
, x TEES: 
In the Year 1727. when my Inſtrument was firſt 

ſet up, the Moon's Aſcending Node was near the 
Beginning of Aries; and conſequently, her Orbit 
was as much inclined to the Equator, as it can at 
any time be; and then the apparent annual Preceſſion 
was found, by my firſt Year's Obſervations, to be 
greater than the nean: which proved, that the 
Stars near the Equinoctial Colure, whoſe Declina- 
tions are moſt of all affected by the Preceſſion, had 
changed zrhejrs, above a tenth Part more than a Pre- 
ceſſion of 30“ would have cauſed. The ſucceeding 
Years Obſervations proved the ſame Thing; and 
in three or four Years time the Difference be- 
came ſo conſiderable, as to leave no Room to ſuſ- 
pect, that it was owing to any Imperfection, either 
of the Inſtrument or Obſervations. 

But ſome of the Stars, which I had obſerved, that 
were near the Solftitial Colure, having appeared to 
move, during the ſame time, in a manner contrary 
to what they ought to have done, by an Increaſe in 
the Preceſſion; and the Deviations in thèm being 
as remarkable as in the others, I perceived that ſome- 
thing more, than a mere Change in the Quantity of 
the Preceſſion, would be requiſite to ſolve this Part 
of the Phenomenon. Upon comparing my Obſer- 
vations of Stars ncar the Solſtitial Colute, that were 
___ almoſt 
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almoſt oppoſite to each other in Right Aſcenſion, 
I found, that they were equally affected by this 
Cauſe; for whilſt » Draconis appeared to have 
moved Nenhwaed, the ſmall Star, which is the 
35th Camelopardali Hevel. in the Britiſb Catalogue, 


ſeem'd to have gone as much towards the South: 


Which ſhew'd, that this apparent Motion, in both 
thoſe Stars, might proceed from a Nutation in the 
Earth's Axis; whereas the Compariſon of my Obſer- 
vations of the ſame Stars, formerly enabled me to 
draw a different Concluſion, with reſpect to the 
Cauſe of the annual Aberrations ariſing from the 
Motion of Light. For the apparent Alteration in 


„ Draconis, from that Cauſe, being as great again 


as in the other (mall Star, proved, that that Phe- 
nomenon did not proceed from a Nutation of the 
Earth's Axis; as, on the contrary, this may. Upon 
making the like Compariſon between the Obſerva- 
tions of other Stars, that lie nearly oppoſite in Right 
Aͤſcenſion, whatever their Situations were with re- 
| ſped to the Cardinal Points of the Equator, it ap- 
' peared, that their Change of Declination was nearly 
equal, but contrary ; and ſuch as a Nutation or Mo- 
tion of the Earth's Axis would effect. 
The Moon's Aſcending Node being got back to- 
wards the Beginning of Capricorn i in the Year 1732. 
the Stars near the Equinoctial Colure appeared, about 
that time, to change their Declinations no more, 
than a Preceſſion of zo“ required; whilſt ſome of 


5 thoſe near the Solſtitial Colure altered thezrs above 


2“ in a Year leſs, than they ought. Soon after, I 
perceived the annual Change of Declination of the 
former to be diminiſhed, oo as to become eg than 


50" 


[16] 
zo“ of Preceſſion would cauſe ; and it continued to 
diminiſh till the Year 1736. when the Moon's 
Aſcending Node was about the Beginning of Libra, 
and her Orbit had the 44ſt Inclination to the Equa- 
ror. But by this time, ſome of the Stars near the 
Solſtitial Colure had altered their Declinations 18“ 
leſs, ſince the Year 1727. than they ought to have 
done from a Preceſſion of 50%. For 5 Draconis, 
which in thoſe nine Years ſhould have gone about 
8“ more Joutherly, was obſerved in 1736. to appear 
10“ more Northerly, than it did in the Year 1727. 
As this Appearance in y Draconis, indicated a Di- 
minution of the Inclination of the Earth's Axis to 
the Plane of the Ecliptic; and as ſeveral Aſtrono- 
mers have ſuppoſed that Inclination to diminiſh re- 


eularly ; if this Phenomenon depended upon ſuch a 


Cauſe, and amounted to 18“ in nine Years, the Obli- 
quity of the Ecliptic would, at that rate, alter a whole 
Minute in thirty Years z which is much faſter than any 


| Obſervations, before made, would allow. | had Reaſon 


therefore to think, that ſome Part of this Motion 
at the leaſt, if not the hole, was owing to the 


* Moon's Action upon the Equatorial Parts of the 


Earth ; which I conceived, might cauſe a libratory 
Motion of the Earth's Axis. But as I was unable to 
judge, from only nine Years Obſervations, whether 
the Axis would entirely recover the ſame Poſition, 
that it had in the Year 1727. I found it neceſſary to 
continue my Obſervations thro' a whole Period of 
the Moon's Nodes; at the End of which I had the 
Satisfaction to ſee, that the Stars returned into the 


ſame Poſitions again; as if there had been no Al- 


teration at all in the Inclination of the Earth's Axis: 
e 35 which 
8 
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"which fully convinced me, that I had gueſſed rightly 


as to the Cauſe of the Phenomena. This Circum- 
ſtance proves hkewiſe, thar if there be a gradual 


/Diminution of the Obliquity of tne Ecliptic ; it 


does not ariſe only from an Alteration in the Po- 


ſition of the Earth's Axis, but rather from ſome 
Change in the Plane of the Ecliptic itſelf : becauſe 
the Stars, at the End of the Period of the Moon's 


Nodes, appeared in the ſame Places, with reſpect 
to the Equator, as they ought to have done, if the 


Earth's Axis had retained the ſame Inclination to an | 
invariable Plane. 


During the Courſe of my Obſervations, our in- 
genious Secretary of the Royal Society, Mr. John 


Machin, being employed in conſidering the Theory 
of Gravity; and its Conſequences, with regard to 


the Celeſtial Motions; I acquainted him with the 


Phenomena that I had obſerved: and at the fame 
time mentioned, what? 1 ſuſpected to be the Cauſe 


of them. He ſoon after ſent me a Table, contain- 


ing the Quantity of the annual Preceſſion in the 


various Poſitions of the Moon's Nodes, as alſo the 
correſponding Nutations of the Earth's Axis; which 
was computed upon the Szppoſition, that the mean 
annual Preceſſion is 50“, and that the Whole is 
governed by the Pole of the Moon's Orbit only: 
and therefore he imagined, that the-Numbers in the 


Table would be too large; as in Fact they were 
found to be. But it appeared, that the Changes 
Which 1 had obſerved, both in the annual Preceſ. 
tion and Nutation, kept the ſame Law, as to in- 


creaſing and decreaſ ing, with the Numbers of his 


Table. Thoſe were calculated upon the Suppoſition, 


C . that 
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that the Pole of the Equator, during a Period of the 
Moon's Nodes, moved round in the Pexiphery of a 
little Circle, whoſe Center was 23 29“ diſtant from 
the Pole of the Ecliptic ; having itſelf alſo an angular 
Motion of 50“ in a Year, about the ſame Pole: 
The North Pole of the Equator was conceived 
to be in hat Patt of the ſmall Circle, which is 
fartheſt from the North Pole of the Ecliptic, at the 
Time when the Moon's Aſcending Node is in the 
Beginning of Aries: and in the oppoſite Point of it, 
when the ſame Node is in Libra. 
Such a Hypotheſis will account for an Accele- 
ration and Retardation of the annual Preceſſion; as 
alſo for a Nutation of the Earth's Axis: And if the 
Diameter of the little Circle be ſuppoſed equal to 
13% Which is the whole Quantity of the Nuta- 
tion, as callected from my Obſervations of » Dra- 
conis: then all the Phenomena in the vera Stars 
which I'obftrved, will be very a ſolved 1 it. 
Let Prepreſent the 
mean Place of the - 5 
Pole of the Equatar,Ü 
about which Point.. 
as a Center, ſuppole N 
the true Pole to 
moye in the Citcle | 
ABOD, whofeDiar --\ 
meter is 18". Let EE 
de the Pole of the \ 
Ecliptic; and E 
de equal to the mean 
Diſtance between 
the Poles of the 


the. Equator and Ecliptic; and ſuppoſe the true 
Pole 
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Pole of the Equator : to be at A, when the Moon's 
Aſcending Node is in the Beginning of Aries; and 
at B, when the Node gets back to Capricorn ; and 
at C, when the ſame Node is in Libra: at which 
time the North Pole of the Equatot being nearer 
the North Pole of the Ecliptic, by the whole Di- 
ameter of the little Circle AC equal to 18” ; the Obli- 
quity of the Ecliptic will then be fo much 7e/s than 
it was, when the Moon's Aſcending Node was in 
Aries. The Point P is ſuppoſed to move round 
E, with an equal retrograde Motion, anſwerable 
to the mean Preceſſion ariſing from the joint 
Actions of the Sun and Moon: while the true Pole 
of the Equator moves round P, in the Circumfe- 
rence ABCD, with a retrograde Motion likewiſe, 
in a Period of the Moon's Nodes, or of eighteen Years, 
and ſeven Months. By this means, when the Moons 
Aſcending Node is in Aries, and the true Pole +4 | 
the Equator at A, is moving from A towards B: it 
will 2 the Stars, that come to the Meridian 


with the Sun about the Vernal Equinox; and recede 


from thoſe that come with the Sun near the Autumnal 


Equinox, faſter than the mean Pole P does. So 
that, while the Moon's Node goes back from Aries 


to Capricorn, the apparent Preceſſion will feem fo 


much greater than 4 e mean; as to cauſe the Stars, 
that lie in the Equinoctial Colure, to have altered 
their Declination 9", in about four Years and cight 
Months, more than the mean Preceſſion would do: 
and in the ſame time, the North Pole of the Equa- 
tor will ſeem to have approached the Stars, that come 

to the Meridian with the Sun at our Winter Sol- 
ſtice, about 9"; and to have receded as much from 
thoſe, that come with the Sun at the Summer: Solſtice. 


Cc WE” Ls: I 


_ Right. Aſcenſion. - 
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Thus the Phenomena before recited arc in ge- 
neral conformable to this Hy potheſis. But to be 
more particular; let _ 

& be the Place of a, 
Star, PS the Circle 
of Declination paſ—- / 
ing thro' it, repre- * 
ſenting its Diſtande 
from the mean Pole, 
and y its mean 


Then if O and R be 
the Points, where 
the Circle of De- 


clination cuts the 
little Circle 480 D; the true Pole will be neareſt that 


Star at O, and fartheſt from it at R; the whole Dif- 
ference amounting to 18", or to the Diameter of the 
little Circle. As the true Pole of the Equator is 
ſuppoſed to be at A, when the Moon's Aſcending 
Node is in Aries; and at B, when that Node gets 
back to Capricorn; and the angular Motion of the 
true Pole 4 P, is likewiſe ſuppoſed equal to that of 
the Moon's Node about E, or the Pole of the Eclip- 
tic: ſince, in theſe Caſes, the true Pole of the E qua- 
tor is 90 Degrees before the Moon's Aſcending 3 Node, 
it muſt be ſo in all others. 
When the true Pole is at A, it will be at the 
fame Diſtance from the Stars that lie in the Equinoctial 
Colure, as the mean Pole P is; for I neglect at 
preſent the Cafe of ſuch Stars as ate very near the 
Pole of the Equator; and as the true Pole recedes 
back from A towards B, it will approach the Stars, 
that lie in that Patt of the Colure repreſented by 


1 and recede from thoſe, that lie in PE; nor 
indeed 


[a] 
indeed with an equeble Motion; but in tlie Ratio 
of the Cine of e Diſtance of the Moon's Node 
from the Beginning of Aries. For if the Node be 
ſuppoſed to have gone backwards from Aries 30“, 
or to the Beginning of Piſces; the Point, which 
repreſents the Place of the true Pole, will in the 


mean time, have moved in the little Circle, thro” 
an Arc, as AO, of 30* likewiſe: and would there- 


fore in Effect have approached the Stars that lie in 
the Equinoctial Colure PV, and have receded from 


thoſe that lic in Pæ, 4s z which is the Sine of 


30 to the Radius AP. For if a Perpendicular 


fall from O upon P A, it may be conceived as 
Part of a great Circle, paſſing thro” the true Pole 
and any Star lying in the Equinoctial Colure. 


Now the ſame Proportion, that holds in theſe Stars, 


Will obtain like wiſe in all others; and from hence 


we may collect a general Rule, for finding how 


much nearer or farther, any particular Star is, to or 
from, the mean Pole, in any given Poſition of the 


Moon's Node. 
For, if from the Right- - Aſcenſion of the Star, We 


 fubſtra? the Diſtance 7 the Moon's Aſtending Node 
 fromAries; then the Radius will be to the Sine of the 


Remainder, as 9g", is to the Number of Secends, that 


the Star is nearer to, or farther from the True, 


than the Mean Pole. When that Remainder is 4% 


than 180 the Star is wearer to the True, than to 


the Mean Pole; and the contrary, when it is 5 greater 
than 180. 


This Motion of the true Pole, about the mean at 
P, will allo produce a Change in the Right Aſcen- 


ſions of the Stars, and in the Places of the Equinoc- 


tial Points ; as well as in the N of the Eclip- 
ic: 


7 
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tic: and the Quantity of the Equations, in either 
of theſe Caſes, may be eaſily computed fot any given 
Poſition of the Moon's Nodes. But as it may be 
needleſs, to dwell longet on the Explication of the 
Hypotheſis; I ſhall now proceed to ſhew its Corre- 
ſpondency with the Phenomena, relating to the Al- 
terations of the Polar Diſtances of ſome of the Stars 
which I have obſerved : by laying before your Lord- 
| ſhip the Obſervations themſelves, together with the 
Computations that are neceſſary 5: in order to form a 
right judgment about the Cauſe of theſe Appearances. 
I have endeavoured to find the exact Quantity of 
the mean Preceſlion of the Equinoctial Points, by 
comparing my own Obſervations made at Ereen- 
wich, with thoſe of Tycho Brahe and others, which 
I judged to be moſt proper for that Purpoſe. But as 
many of the Stars, which I compared, gave a dif- 
| ferent Quantity; I ſhall aſſume the mean Reſult; 
which gives a Preceſſion of one Degree in ſeventy- 
one Years and an half: this agreeing very well like- 
wiſe with my Obſervations that were taken at Van 
fed. The Numbers in the following Tables, which 
expreſs the Change of Declination in each Star, are 
computed upon the Suppoſition, that the mean Ob- 
liquity of the Ecliptic was 23*. 28“. 30”, and that 
it continued the /me, during the whole Courſe of 
my Obſervations. And as the Moon's Aſcending 
Node was in the Beginning of Aries about the 27th. 
Day of March 1727, I have reduced the Place of 
Each Star to that Time; by allowing the proper 
Change of Declination from that Day, to the Day 
of each reſpective Obſervation. 
It being alſo neceſſary to make an Allowance for 
the Aberrations of Light; 1 have again examined 
my 
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my Obſervations, that were moſt proper to deter- 
mine the Tranſverſe Axis of the Ellipſis, which each 
Star ſeems to deſcribe 3 and have found it.to be 
neareſt to 40“; which Number I therefore make 
uſe of in the following Computations. 
The Diviſions or Points upon the Limb of my 
Sector are placed five Minutes of a Degree from each 
other; and are numbered ſo, as to ſhew the Polar 
Diſtances nearly; the true Polar Diſtance exceeding 
that, which is ſne wn by the Inſtrument, about 1'. 35 
When I firſt began to obſerve, 1 generally made uſe 
of that Point on the Limb, which was ncareſt to 
the Star's Polar Diſtance, without regarding whether 
it was more Northerly, or more Southerly than the 
Star: but as it ſometimes happened, that the Ori- 
ginal Point, with Which I at firſt compared the Star, 
became, in Proceſs of Time, pretty remote from it; 
I afterwards brought the Plummet to another Point, 
that was nearer to it; and carefully examined, what 
Number of Revolutions of the Screw of the Micro- 
meter Cc. correſponded to the Diſtance between 
the different Points, that I had made uſe of: by 
which means 1 was able to reduce all the Obſervations 
of the ſame Star to the ſame Point, without ſuppoſing 
the ſeveral Diviſions to be accurately 5 aſunder. 
I have expreſſed the Diſtance of each Star ftom 
the Point of the Arc, with which it was compared, 
in Seconds of a Degree and tenth Parts of a Second, 
exactly as it was collected from the Obſervations; 
altho I am ſenſible, that the Ohſervations them- 
ſelves are liable to an Error of more than a hole 
Second; becauſe I meet with ſome, that have been 
made within two or three Days of each other, that 
differ 2“, even when they are not marked as de- 
fective in any 8 [t 
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lt would be too tedious, to ſet down the whole 
Number of the Obſervations that I have made; and 
therefore I ſhall give only enough of them, to new 
their C orreſpondency with the forementioned Hy- 
potheſis in the ſeveral Years, wherein any were 
made of the Stars here recited. When ſeveral Ob- 
ſervations have been taken of the ſame Star, within 
a few Days of each other; I have either ſer down 
the mean Reſult, or fhat Obſervation which beſt 
agreed with it. I have likewiſe commonly choſen. 
- thoſe, that were made near the ſame Seaſon of the 
Year, in ſuch Stars as gave me the Opportunity of 
making that Choice; particularly in Draconis, 
Which was generally obſerved about the End of 
Auguſt or the Beginning of September; That being 
the uſual Time, when 1 went to Vanſted on pur- 
poſe to obſerve both that, and alſo, ſome of the 
Stars in the great Bear. But the Weather proving 
| cloudy at that Seaſon in the Year 1744, prevented 
my making a ſingle Obſervation, either of J Dra- 
00onis, or any other Star, while I was hed; which 
is the Cauſe of one Vacancy in a Series of 20 ſuc- 
cecding Years, wherein that particular Star had been 
obſerved. Such Stars, as were either not viſible in 
the Day. time, t towards the Beginning of September, 
or came at ſuch Hours of the Night, as would have 
incommoded the Family of the Houſe wherein the 
Inſtrument is fixed, were but ſeldom obſerved, after 
I went to reſide at Oxford: which is the Reaſon, 
why the Series of Obſervations of zho/e is ſo imperfet, 
as ſometimes to leave a Chaſm for ſeveral Years toge- 
ther. But notwithſtanding this, I doubt not, but 
upon the whole they will found ſafficient, to 
KEE fatisfy 
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fatisfie your Lordſhip of the general Correſpondency 
between the Hypotheſis and the Phenomena, in the 
ſcyeral Stars; however different their Situations are, 

with reſpe& to the Cardinal Points of the Equator. 
As I made more Obſervations of J Draconis 
than of any other Star; and it being likewiſe very 
near the Zenith of J/axfed; I will begin with the 
Recital of ſome of them. The Point upon the 


Limb, with which this Star was compared, was 


389. 25' from the North Pole of the Equator, ac- 
cording to the Numbers of the Arc of my Sector. 
The fuſt Column, in the following Table, ſhews 
the Year and the Day of the Month, when the Obſer- 
vations were made; the next gives the Number of 
Seconds, that the Star was found to be South of 
389. 25“: the third contains the Alterations of the 
Polar Diſtance, which the nean Preceſſion, at the 
rate of one Degree in 714 Years, would cauſe in 
this Star, from the 27th Day of March 1727, to 
the Day on which the Obſervation was taken: the 
fourth ſhews the Aberrations of Light: the fifth, 
the Equations ariſing from the forementioned Hy- 
potheſis: and the ſixth gives the mean Diſtance of 
the Star from the Point with which it was compared, 
found, by collecting the ſeveral Numbers, according 
to their Signs, in the 3d, 4th, and 5th Columns, 
and applying them to the OHſer ved Diſtances con- 
tain'd in the Second. rr rd 
If the Obſervations had been perfectly exact, and 
the ſeveral Equations of their ue Quantity; then all 
the Numbers in the laſt Column would have been 
equal; but ſince they differ a little from one another; 
it the mean of All be taken, and and the Extremes are 
7 N compared 
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pared with it, we ſhall find no greater Difference, 

than what may be ſuppoſed to ariſe from the Uncer- 
tainty of the Obſervations themſelves ; ; it no where 
amounting to more than 1742. The Hypotheſis there- 
fore ſcems, in this Star, to agrce extremely well with 


the Obſervations here ſet down; but as I had made 


abore 3co of it; I took the Trouble of comparing 
each of them with the Hypotheſis: and altho' it might 


have been expected, that, in ſo large a Number, 
tome great Errors would have occurred; yet there 


arc very few, rig. only eleven, that differ from 


the mean of theſe fo much as 2”; and not one that 


differs to much as 3“. This ſurpriſing Agreement, 
tllerefore, in fo long a Scrics of Obſervations, taken 


im all the various Scaſons of the Year, as well as in 
the different Poſitions ot the Moon's Nodes, ſeems to 
be a ſufficient Proof of the Truth, both of fis Hypo- 
theſis, and alſo of that which 1 formerly advanced, 


tclating to the Aberrations of Light; ſince the Polar 


7 Diſtance in this Star may differ, in certain Circum- 
ſtances, almoſt a Minute, viz. 56%, if the Cor- 


rections reſulting from both theſe Hypotheſes are 
neglected; whereas, when thoſe Equations are 


rightly applied, the mean Place of the Star comes 


out the fame, as ncarly, as can be reaſonably ex- 


pected. 


Draconis 
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I made about 250 Obſervations of / Draconis; 
which 1 find correſpond as well with the Hypothe- 
ſis, as thoſe of 3 but ſince the Poſitions of both theſe 


Stars, in reſpect to the Solſtitial Colure; differ but 


little from cach other; it will be needleſs to ſet 
down the Obſervations of 8. I ſhall therefore pro- 
cced to lay before your Lordſhip, ſome Obſervations 

of a {mall Star, that is almoſt oppoſite to Draco- 


Ds | ns 
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FJouth of. Preceſ- Aberra- | Nuta- | Mean 
* Draconis | * on. tion.] tion. | Diſt. 
| 188 | | 5 2 77 | 2 1 
1727 September 3] 70.5 — 4 H 19.2 |= 89 80.4 
1728 March 1808.) — 0.8 — 19.0 |—- 86 | 80.3 
September 6 70.2 |— | + — 81 80.214 
[1729 March 6108.3 |— — 7.4 | $0.0} 
September 81 694 |— ; - 64 | 80.2 |- 
11730 September 80 68.0 |— | 3.4 30.5 
[1731 September 66.0 —— 3|-10 | 85} 
1732 September 6] 64.3 . .3 H- 20 | 81.0 | 
11733 Auguſt 29 60.8 |— ; 48 | 792 {| 
1734 Auguſt 11] 62.3 ſ— 9 H. 45 | 3 Y 
1735 September 1o| 60.0 - 3 7.9 80.1 
1736 September gl 59.3 1 9.0 79.1 
1737 September 6] 60.8 — = 19.3 (+ 85 J 79.8 
1538 September 130 62.0 * 9.6 | 19.3 + 7.6 7.5 | 
1739 Seprember 2| 66.6 {— 105 192 ＋ 47 | 80.0 
1740 September 5] 70.8 — 11.3 | 19.3 ＋ 1.9 80.7 | 
1741 September 2l 75.4 |— 12.1 U 19.2 #0 81.4 
1742 September 5 76.7 |— 12.9 C 19.3 — 40 | 79.1 | 
1743 September 2| 81.6 |— 13.7 T 19.1 |— 6.4 | 86 | 
1745 September 3| 86.3 |— 15.4 |+ 19.2 [= 8.9 | 81.2 
1746 September 17] 86.5 ſ— 16.2 192|_ 87 80.8 
1747 September 2| 86.1 — 17.0 TR 19.2 — 7.6 80.7 
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conis in Right Aſcenſion, being the 35th Camelo- 


pardali He vel. in the Britiſh Catalogue. Mr. Flam:- 
feed, indeed, has not given the Right Aſcenſion of 


this Star; but that being neceſſary to be known, 
in order to compute the Change of its Declination 
ariſing from the Preceſlion of the Equinox; I com- 


pared the Time of irs Tranſit over the Meridian, 


with that of ſome other Stars near the ſame Pa- 
ratict; whereby I found, that its Right Aſcenſion 


was 859. 54. at the Beginning of the Year 1737. 


.-- Tas ſmali Star was compared | with the tame 
Point of the Limb of my Sector, as Draconis; and 
the ſecond Column, in the following Table, ſhews. 


how many Seconds ir was found to be South of that 


Poiat, at the time of each reſpective Obſervation. 


Ihe other Columns contain, as in the foregoing 
Table, the Equations that are neceſſary to find, what 


its mean Diſtance trom the ſame Point would have 


been on the 27th Day of March 1727, which is 


exhibited in the laſt Column. The whole Number 


of my Obſcrvations of this Star did not much ex- 
ceed forty ; the greateft Part of which were made 


before the Lear 1730; in ſome of the following 
Years none were taken; and only a ſingle one in 
any other, except in 1739. However, their Corre- 
ſpondency ſeems ſufficient to evince the Truth of 


the Hypotheſis: for if the Mean of theſe, contain'd 


in the Table, be taken, not one, among the reſt of 


the Obſeryations, will differ from it more than 2“ 


35th. 


[ 29 ] 


"Aberra- | 


Pour of Frecer- Tien 
350 — lion. tion. Jutation. 5 
Hevelii. 15 25 Sour 
| 285 | | R 3 n "| 
4727 Otonber 6 fe op 4 0.9 * 69 Fr 89 6.7 
+723 J nary 12 608 | 1.2 61 [8.87% | 
| Alarch 1578 | 14 94 þ 37 [77:3 
| September 261 75.2 | 2.3 |— 8.8 © >. + 
1529 February 26 56.4 23- + $4 1-76 1 702 | 
730 March 4 4k5 1 246 7 8 1 $4 1990 + 
731 February 5 59.1 | 56 | 85 H- 30 | 502 | 
1733, January 31 64.1 LE TR HY 78.1 
1730 Ucconou = . „ 27-3 4: 444 6.5 70.5 
1739 Februar + 56.9 | 17.2 8 5 6 76.4 
1740 January 20 560 | 186 | 7.0 [- 40 | 776 | 
1-47 February 27 22.3 [28.5 94 . 3.4 88.6 


The Obſervations of the forcgoing Stars are the 
moſt proper, to prove the Change of the laclination | 
of the Earth's Axis to the Plane of the Ecliptic ; 
thoſe, which follow, will ſhew in what manner the 
Stars, that lie near the Equinoctial Colure, are at- 
fected, as well as others, that are differently ſituated, 
with reſpect to the Cardinal Points of the Equator. 
Some of theſe Stars are indeed more remote from 
the Zenith, than I would have choſen, if there had 
been others, of equal Luftre, in more proper Po- 
ſitions/ becauſe Experience has long ſince taught 
me, that the Obſervations of ſuch Stars, as lie near 
the Zenith, do generally agree beſt wizh one ano- 
ther, and are therefore the fitteſt to prove the 
Truth of any Hypotheſis. I ſhall begin with thofe 
near the Vernal Equinox. 4 Caſſiopeæ was com- 
pared with the Point maiked 345 55“ and at firſt 


was 
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was found to be more Southerly, but afterwards 
became more Northerly than that Point, as in the 
following Table; the laſt Column of which ſhews 
its mean Diſtance South of that Point on the 27th 
of March 1727. The Obſervation of the 23d Day 
of December, in the Year 1738, differs 3“ from 


the mean of the others; as docs alſo another, that 


was taken five Days after this; neither of which be- 
ing marked as uncertain, I judged it proper to inſert 
one of them; altho' they give the mean Place of the 
Star near 2 Seconds more Northerly than any other, 
in a Series of above 100; all of which correſpond, 

with the mean of theſe here recited, within leſs than 
2/'; excepting two, that give the Stars mean Di- 
ſtance almoſt 3“ more Southerly; but theſe laſt 
mentioned are marked as SM 5 and indeed they 
appcar to have been bad, by comparing them with 
ſeveral others, that were made near the ſame time, 
from which they differ almoſt 2/”. 


1 5 South = ol Precel- | Aberra- | Nuta- | Mican|. 
& « Caſi . 1 ſion. tion. | tion. | Diſt. | 
A, 1 E 
: * — as e a 2 | 1. 77 

1727 Pn 55.0 |+ 9.0 ＋ 2.2 |+ 2.4 68.6 
728 September 17] 30.8] 29. 46] 5-2] 700 
729 June | 35.71 43-9. — 16.3 | 6.8 70. 0 
December 3 N. .] 53.5 ＋ 1657576; 
1730 June 110 S. 13.8 | 64.0 7 10.2 8.4 | 79-0 
; December N 30. 8 73.8 ＋ 16.3 8.8 | 68.1 
1732 January 8 N. 49.2 3 | 12.9 | 8.9 | 68.0 
0733 January 21] _ 64.8 116. o = 16.91.79 69.1 
[1734 June 11 62.8 | 143.8 (— 16.1 5-0 | 69.9 
December 11 105 4 | 153.7 [+ 16.2 & 3-7 | 68.2 
1738 December 23] 176.3 | 234.0 [+ 112 — 7.2 | 65.7 
[1740 June 2] 169.1 262.8 |— 165 — 8.9 | 68.3 
+ 4.7 | 69.6 


[1747 February 27 332.3] 397.0 02 


Altho' 
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Altho' I have taken no Obſervation of + Perſe; 
fince the 22d Day of January 1740; yet, as this 
Star is very ncar the Zenith, and a ſufficient Num- 
ber were made about the Times when the Equation, 
reſulting from the Hypotheſis, was at its Maximum; 
4 judged it proper to inſert ſome of them in the 
next Table; the laſt Column of which ſhews, how 
much the Star's mean Diſtance was South of 38. 
20“. on the 27th Day of March 1727. Among 
near 60 Obſervations I meet with two only, that 
differ from the mean of theſe to much as 2“; and 
thoſe differ almoſt as much from the mean of others, 
that were taken neat the ſame time: ſo that the 
Hypotheſis ſeems to correſpond, in general, with the 


Obſervations of this Star as well, as with either of 
the forcgoing. 


youth ot 


: 5 Preceſ- Aberra- Nuta- Mean 
7 Pee. 12 I fion. | ration. | tion. | Diſt. 
bk OD E130 * 3 South. 
* — A AE 77 „ 
(1727 8 10 65 I 74 |= 3.2 + 6.7 [71.0 
| December - „ 267- 11.9 U 12.9 | 34 bag 
1728 December 21 = i 734.3 22.0 8.7 [71.2 
1729 December 258. 42.0 | 11.5 |. 9.0 [71.7 
1731 January 2{[N. 2 59.0 14.8 8.3 719 
1732 January 8] 22.0 743] 127] 6.7 72.2 
1733 January 21] 346 | 910 11.7 ＋ 4.3 72.4 
Who December 23 11% 193-47}. 128 9.0 [70.2 
1740 January | 22 1325 ] 20021 1x75] $6170.8 


After the laſt recited Obſervations, it may per- 
haps ſcem needleſs to add thoſe of a Perſei, which 
is farther from the Zenith; but however, as this 
Star lies very nearly at an equal Diſtance from the 
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Equinoctial and Solſtitial Colures, and the Series of 
Oblervations of it is ſomewhat more complete, than 


that of + Perſei; I ſhall inſert one at leaſt, for cach 


car wherein it has been obſerved 3 whereby it ma 


appear, that the Hypotheſis ſolves the Phenomena 


ot Stars in this Situation, as exactly as in others: 
for if a mean be taken of the Numbers in the laſt 


Column of the following Table, which expreſles the 


mean Diſtance of the Star South of 41*. 57%. on 
March 27th 1727, it wil agree within two Seconds, 


with every one of 80 Obſervations, that have been 


made of this Star. 


Having already given Examples of Stars, lying near 
both the Solftices and the Yernal Equinox; 1 ſhall 
now add the Obſcrvations of one, that is not far 
from the Autumnal Equinox, vis. » Urſe Majoris, 
the brighteſt Star in that Part of the Heavens, Which 
approaches the Zenith of Manſted within a Degree ; 

E and 


N © South of | Preceſ- Aberra- INutation [Mean [ 
« Perſe: yy gon. | ration. Diſt. 
777 133 IJISouth. 
TO e . * 
1727 December : 79.4 4+ 10.5 4 114 |+ 79 flo. 2 
1728 — 37.51 14-3 — 0.8 8.2 [1092 | 
July 946] 17.7 |— 11.4 8.5 109.4 
| Drcember 1 G7] 238 [+ 106| 83 [108.9 
[i729 December 3] 5344 - 378] 97] 8.9 109.2 
1721 Januny: 1711 063 1-368 i 78 [r10.1 | 
1732 January | 268] 66.2 |+ 11.4 AF 5.9 [110.3 
1734 July 8. n 1010 oo 11.4 nd 1.1 to. 8 N 
1738 December 24% N. 56.3] 162.5 {+ 11.2 90 ffo8. 5 
1740 January 718] 177.4 1092 — 82 [lo83 
1747 February 2 192.5 | 275.4 | 6.6 ＋ 85 ros o 
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and which, by reaſon of its Luſtre and Poſition, 
gave me the Opportunity of making my Series of 


Obſervations of It, more complete than of many 


others. This Star was compared with the Point- 


marked 39. 1. and was South of it as in the fol- 


lowing Table; wherein your Lordſhip will ſee, that 
the Obſervations of the Years 1740 and 1741 give 
the Polar Diſtances 3“ greater, than the mean of the 
other Years. Had there been only a ſingle Obſer- 
vation taken in either of thoſe Years, Part of this 
apparent Difference might have been ſuppoſed to 
_ariſe from their Uncertainty; but as there were 8 
Obſervations taken within a Week, either before 
or after the 3d Day of June 1740, which agree 


well with each other; and three were made within 
20 Days in September 1741, which likewiſe corre- 


ſponded with each other; I am inclined to think, 
that the foremention d Differences muſt be owing 
to ſomcthing elſe, beſides the Error of the Obſer- 


vations. This Phenomenon therefore may deſerve 
the Conſideration of thoſe Gentlemen, who have 


employed their Time in making Computations re- 
lating to the Quantity of the Effects, which the 
Power of Gravity may, on various Occaſions, pro- 
duce. For I ſuſpect, that the Polition of the Moon's 
Apogee, as well as of her Nodes, has ſome Relation 
to the apparcnt Motions of the Stars that I am now 
ſpeaking of. 
My Serics of Obſervations of ſeveral Sears abound, 
of late Years, with ſo many and long Interruptions ; 


that I cannot prerend to determine "this Point ; but 


probably the Differences before taken notice of in 
the Obſervations of &« globe. and ſome others 


bs Tg. that 


ſis, that pays no Regard at all to It. 


ape or expect to make Obſervations. 
the nean Ot all the Numbers in the laſt Column of 
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that I have fourd likewiſe among the Obſervations 
of other Stars, that are not here recited, may be 
owing to ſuch a Cauſe; which, altho' it ſhould not 
| have any large Share of Influence, may yet, in cer- 


tain Circumſtances, diſcover a Defect in à Hypothe-_ 
But whether 
theſe Differences do ariſe from the Cauſe already 


hinted at ; or, whether they proceed from any De 


fect of the Hypotheſis itſelf in any other reſpect; it 
will not be very Material in point of Practice; ſince 
that Hypotheſis, as it was before laid down, appears 


to be ſufficient to ſolve all the Phenomena, to as 


ercat a Degree of Exactneſs, as we can in general 


the following Table for » Crſæ Majoris, and com- 


| pare it with any one of 164 Obſcrvations that were 


taken of it, the Difference wilt not excced three 
Seconds. 


* —— 


For it I take 


— 


: . . Þouthot] Precei- Aberra- [Nutation | Mean | 
N Urſe Meer 1 tion. | Dit. 
3 ES ez 3, 2 | ö 2 [Sourh. 
727 October 17 153.3 |— 10.2 UK. 1.0 - 52 [1389 
368 17 0 176.4 | 152 1 17.64 ar 24 
* 71150. 23.9 + 17.8] 6.9 1137.8 
ſ_ October. 111170.6 af $4 4 Lip 7 77 
| 4729 January 16[796.6 196.6 F 1|—- 17.8] 7.8 137. 
| July 210170. 4 5 + * | 8 4 1 * 
* 4+ 42-4 7214 4 
L 11730 ply 1911389.6 | 60.6 | 17.8] g.o 137.0 
3 ecember a 232.4 68.7 — 46.7 | 8.9 138.1 
: | $1734 September 1Þ218.1 | 81.9 |\+ 94 8.4 [137-2 = 
[ 5732 January 1c 1250-7 87.7 — 17.7] $0 [1373]. 
| 1 April 12 4238.7 2.3 — o8| 7.7 137. 
| 22.3 7-1 1137.9 
[1734 July (333-3 += 17.6 [= 2:3 11377 


i 


a Urſe 


N utation View | 
tion. Dic. 
TT I 1 South. 
| 1735 September 10[280.8 | 1546 + 114 [+ 1.2 [1338] 
[736 September 94.7 {| 35 * 11.6 * 4.1 75 6 | 
11737 July 3303.0 [187.8] 1.2 61 [1385] 
1738 June 293 19.0 [205.8 16.8 79 137.91 
1739 April 27034 8.0 -|- . 8.8 | t23e |. 
1740 — 3360.3 j} 24271] . 12.6 8.9 [14099 | 
741 September 231390.9 | 2650 | 7.9 f 74 [412] 
$:745 September 566.7 | 337.1 124 j—- 3-3 7 
746 September 20049 2.0 | 3562 | 8.8] 5.9 [p35 +3 
(747 September 21507.2 E | 32 78 tory 


Vi. may perceive, my Lord, by inſpetting the 
Tables which contain the Obſervations of « Caſſia- 
fee and en Urſæ Majoris; that the greateſt Differences 
that occur therein may be diminiſhed, by ſuppoling 
the true Pole of the Equator to move round the 
Point P, in an Ellipſis, inſtead of a Circle, For if 
the tranſverſe Axis, lying in the Direction AC, be 
18”, and the Conjugate, as DB, be about 16“; the 
Equations, reſulting from ſuch an Hypotheſis, will 
make the Numbers in the laſt Columns agree with 
each other, nearer than as they now ſtand. But 
ſince this would not entirely remove the Incqua- 
lities, in all the Poſitions of the Moon's Nodes; 1 
ſhall refer the more accurate Determination of the 
Locus of the true Pole to Theory; and at preſent. 
only give the Equations for the Preceſſion of the 
Egquinoctial Points, and the Ob. iquity of the Eclip- 
tic, as alſo the rcal Quantity of the annual Prece(- 
fion, to every 5th Degree of the Place of the Moon's 
Afccadins Node, in "the following Tables; juſt as 
I E 2 they 
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they reſult com the Hypotheſis, as at firſt laid downi 
it appearing, from what has already been remark'd; 


that theſe will be ſufficiently exact for Practice i in all | 
Caſes. . 0 
Tax Equation of _ I TREES the. 
the Equinoct. Points Obliqu ty of the 
3 1 Ecliptick. _ 
18 Sg ©) wow wt” 55 Ne Ot MT | add | 
from F S V. | vit | VII ad We dig. VIE VII VIII Subitth 
„ AAS as © os -1 8 | ho ws & 
eee [zo || o foo |78 þ5 | 0 
1 120 [30 hog [25 jj 5 90 | 7-4 6825 
160 3-9 145 [21.2 20 | | 10 8.9 | 6.9 [3-1 | 20 
i5 78 (6. fr 8 17 18 87 [64 g. 3 [15 
| 20 7.7 $'7-3 þ2.2 10 {| 20 8 5 | 5-8 [1.6 | 10 
25 | 9.6 18.5 22.5 5 2582 |52 Þ8] 5 | 
39 [112 19.6 2.6 o© || 20 7.8 [45 Po o | 
Sublt. Sig. VI IV III )* NAG Sig. VI IV II 5 
Add Sig, XJ X TIX br Suvit —.— X I bm 
. The Annual Preceſſion of the 1 4 5 | 
1X ͤ . ²˙ QA 1 
WH CDS on. [ 
hw 1 Xa ®- 4 4 
Fe.3 [465 1 437 | 30 
| 497 [400 [434 | 25 | 
| 49.0 [45-5 [ 432 | 20 ( 
48. 48.4 | [£2 43-0 15 ] 
147.7 [445 (428 | 10 | 
| 47-2 1] 441 } 42.8 | 5 | 
46.5 | 43-7 _ 42-7 - $2 


py 
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Sir Iſaac Newton, in determining the Quantity 
of the annual Preceſſion from the Theory of Gra- 
vity, upon Suppoſition that the Equatorial is to the 
Polar Diameter of the Earth as 230 is to 229, finds 
the Sun's Action ſufficient to produce a Preceſſion 
of 9% only; and, collecting from the Tides the 
Proportion between the Sun's Force and the Moon's 
to be as 1 to 42, he ſettles the mean Preceſſion, re- 
ſulting from their joint Actions, at 50. But lince 
the Difference between the Polar and Equatorial 
Diameter is found, by the late Obſervations of the Gen- 
tlemen of the Academy of Sciences, to be greater than 
hat Sir Iſaac had computed it to be; the Preceſſion, 
ariſing from the Sun's Action, muſt likewiſe be greater 
than what he has ſtated it ar, nearly in the ſame Propors 


tion. From whence it will follow, that the Moon's 


Force muſt bear a leſs Proportion to the Sun's than 
45 to 1; and perhaps the Phenomena, which I have 
now been giving an Account of, will ſupply the 

beſt Data for ſettling this Matter. 
As I apprehend, that the Obſervations already ſet 
down will be judged ſufficient, to prove in general! 
the Truth of the Hypotheſi s beforc advanced; "1 ſhall. 
not trouble your Lordſhip with the Recital of more, 
that I made of Stars lying at greater Diſtances from 
the Zenith; thoſe not being ſo proper, tor the Rea- 
| fon before-mention'd, to eſtabliſh the Point that I had 


chiefly in View. But as it may perhaps be of ſome Uſe. 


to future Aſtronomers, to know what were the mean 
Differences of Declination, at a given Time, between 
ſome Stars, that lie nearly oppoſite to one another 
in Right Aſcenſion, and not far from either of the 
Colures; E ſhall ſer down the Reſult of the Compa- 
rifon of a few, that diffcr ſo little in Declination, 

that 


\ 
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that I could determine the Quantity of _ Differ - 
ence with great Certainty, 

By the mean of 64 Obſervations, that were made 
of « Caſſiopeæ before the End of the Year 1728, I 
collect, = allowing tor the Preceſſion, Abcrra- 
tion and Nutation as in the forcgoing Tables; that 
the mean Diſtance of this Star Was 68". 7 South of 
34. 55', on the 27th Day of March 1727. By a 
like Compariſon of 40 Obſervations, taken of » 
- Crſe Majoris during the ſame Interval of Time, 1 
find this Star was, at the ſame time, 39".6 South 

of 34%. 45. I carefully meaſured, with the Screw 
of the Micrometcr, the Diſtance between the Points, 
with which theſe Stars were compared; and found 
them to be 9. 59“ from cach other, or one Second 


lels than they ought to have been. Hence it fol- 


lows, that the mean Difference of Declination be- 
tween theſe two Stars, was 100. 28“. 1, on the 27th 
Day of March 1727 
By the mean of 65 Obſervations, that were taken | 
of 7 Caſſiopeæ, before the End of the Year 1728, 
this Star was 2 5'.8 North of 3 25. 20, on the 27th 
Day of March 1727 : and by the mean of 52 Ob- 
ſervations, s Urſ@ Majoris was 87".6 South of 329. 
30“ at the ſame time. The Diſtance between theſe 
Points was found to be 9. 59.3; from whence it 
follows, that the mean Difference of Declination be- 
tw een theſe two Stars Was 1 1. 52%. on March 2 7th 

172 
3 the mean of 100 Ob% crvations, taken beſos 
the End of the Year 1728, the mean Diſtance of 
Draconis was 790.8 South of 389. 25' on March 
27% 17275 and by the mean of 35 Obſervations, 
the 


. 
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} the 35th Camelopard. Hevel. was South of the 
_— Spot 76”".4. So that the mean Polar Diſtance 
of V Draconis was only 3.4 greater, than that of 
the? 33th Camelopard. Flevel. but as the Equation 
for the Nutation, in both theſe Stars, was then ncar 
the Maximum, and to be applicd with contrary 
Signs; the Apparent Polar Dillance of Draconis 
Was 21.4 greater, on the 27th Day of March 
1727. , 
- The- DiCerences of the Polar Diſtances of the 
Stars, as here ſet down, may be preſumed, both on 
account of the Radius of the Inſtrument and the 
| Number of Obſervations, to be very exactly deter- 
— i mincd, to the Time when the Moon's Aſcending. 
_ Node was at the Beginning of Aries; and if a like | 
_ Compariſon be hereafier made, of Obſervations taken 
of the ſame Stars, ncar the ſame Poſition of the 
Moon's Nodes; furure Aſtronomers may be cnabled, 
to ſettle the Quantity of the mean Preceſſion of the 
Equinox, ſo far as it affects the Dcclination of theſe 
Stars, with great Certainty : and they may likewiſe 
diſcover, by means of the Stars near the Solſtitial 
Colure, from what Cauſe the apparent Change in 
the Obliquity of the Ecliptic really proceeds, if ther mean 
Obliquity be found to diminiſh gradually. 
The forementioned Points indeed can be ſettled 
only on the Suppoſition, that the angular Diſtances 
of theſe Stars do continue always the ſame, or that 
they have no real Motion in themielves; but are 
at Reſt in Abſolute Space. A Suppoſition, which 
| though uſually made by Aſtronomers, nevertheleſs 
| ſeems to be founded on too uncertain Principles, to 


| be admitted in all Caſes. For if a Judgment may be = 
I formed, with Regard to this Matter, from the Re- 

| ſult 

| 


= — Iy — 2 
- = 
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| Cult of the Compariſon of our beſt modern Obſer- 
vations, with ſuch as were formerly made with any 
tolerable Degree of Exactneſs; there appears to have 
heen a real Change in the Poſition of ſome of the fixed 
Stars, with reſpect to each other; and ſuch, as 
ſeems independent of any Motion in our own Syl- 
tem, and can only be referred to ſome Motion in 
the Stars themſelves. Arcturus affords a ſtrong Proof 


. of this: for if its pretent Declination be compared 


with its Place, as detetmined either by Tycho or 
Flamſteed; the Difference will be found to be much 


_greater, than what can be ſuſpected to ariſe from 
the Uncertainty of their Obſervations. 


It is reatonable to expect, that other Inſtances of 


- the like kind mult alto occur among the great Num- 
Der of the viſible Stars: becauſe their relative Po- 
ſitions may be alter'd by various means. For if our 


own Solar Syſtem be conceived to change its Place, 


with reſpect to Abſolute Space; this might, in Pro- 
ceſs of Time, occaſion an apparent Change in the 


angular Diſtances of the fixed Stars; and in ſuch a 


Cale, the Places of the neareſt Stars being more af- 


fected, than of thoſe that are very remote; their re- 


lative Poſitions might ſeem to alter; tho' the Stars 
themſelves were really immoveable. And on the 
other Hand, if our own Syſtem be at Reſt, and any of 
the Stars really in Motion, this might likewiſe vary 


their apparent Poſitions; and the more ſo, the nearer 
they are to us, or the ſwifter their Morions are, or 
the more proper the Direction of the Motion is, to 
be rendered perceptible by us. Since then the Re- 
lative Places of the Stars may be changed from ſuch 
2 Variety of Cauſes, conſidering that amazing Or- 
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tance at which it is certain ſome of them are placed, 
it may require the Obſervations of many Ages, to 
determine the Laws of the apparent Changes, even 
of a ſingle Star: much more difficult therefore muſt 
it be, to ſettle the Laws relating to all the moſt re- 
markable Stars. VVV 
When the Cauſes, which affect the Places of all 
the Stars in general are known; ſuch as the Preceſ 
ſion, Abcrration, and Nutation ; it may be of ſingu- 
lar Uſe, to examine nicely the relative Situations of 
particular Stars: and eſpecially of thoſe of the greateſt 
Luſtre, which, it may be preſumed lie neareſt to 
us, and may therefore be ſubject to more ſenſible 
Changes; either from their own Motion, or from 
that of our Syſtem. And if at the ſame time that 
the brighter Stars are compared with each other, we 
likewiſe determine the relative Poſitions of ſome of 
the ſinalleſt that appear near them, whoſe Places can 
be aſcertained with ſufficient Exactneſs ; we may 
perhaps be able to judge to what Cauſe the Change, 
if any be obſervable, is owing. The Uncertainty 
that we are at preſent under, with reſpect to the 
Degree of Accuracy wherewith former Aſtronomers 
could obſerve, makes us unable to determine ſeveral 
Things, relating to the Subject that I am now ſpeak- 
ing of: but the Improvements, which have of late 
Years been made in the Methods of taking the 
Places of the heavenly Bodies, are ſo great, that a 
few Years may hereafter be ſufficient, to ſettle ſome 
Points; which cannot now be ſettled, by comparing 
even the earlieſt Obſervations with thoſe of the pre- 
| ſent Age. FE 8 | 
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It were to be wiſh'd therefore, that ſuch Perſons 
as are provided. with proper Inſtruments, would at- 
tempt to determine, with great Care, the prelent 


relative Poſitions of ſeveral ot the Principal Stars, in 


various Parts of the Heavens; eſpecially of thoſe, that 
are leaſt affected by Refraction: that Cauſe having 
many times ſo uncertain an Influence on the Places 


of Objects, that arc very remote from the Zenith; 
that wherever It is concerned, the Concluſions, de- 
duced from Obſervations that are much affected by 


it, will always remain doubtful, and too precarious, 


in many Caſes, to be relied upon. 


The Advantages, ariſing from different Perſons 
attempting to ſettle the ſame Points of Aſlronomy 
near the ſame time, are ſo much the greater; as a Con- 
cutrence in the Reſult, would remove all Suſpicion 


of Incorrectneſs in. the Inſtruments made uſe of. For 
which Reaſon, I eſteem the curious Apparatus at 


Shirburn Caſtle, and the Obſervations there taken, 
as a moſt valuable, Criterion, whereby I may judge 


of the Accuracy of thoſe, that are made at the Royal 
Obſervatory : and as a Lover of Science I cannot bat 
wiſh, that our Nation abounded with more frequent 
Examples, of Perſons of like Rank and Ability with 
your Lordſhip, equally deſirous of promoting This, 
as well as eyery other Branch of Natural Know- 


ledge, that tends to the Honour and. Benefit of .our 
Cannry.  .- 


But were the Patrons of Arts and gebenen ever ſo 


numerous, the Subject of my preſent Letter is of 
ſuch a Nature, as muſt direct me, to beg Leave to 


addreſs it to the Earl of Macclesfield; nat. only as 


2 5 moſt competent Judge 4 f it; but as the ſole Per- 


ſon, 
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ſon, in this Nation, that hath Inſtruments proper to 
examine into the Truth of the Facts here related. 
And it is a particular Satisfaction to me, that after ſo 
long an Attendance upon theſe Phenomena, Jam 
allowed the Honour of tranſmitting the Account 
of them to the Public, thro' your Lordſhip's Hands: 
as it gives me at the ſame time an Opportunity of -- 
_ profeſling the grateful Senſe I ſhall ever retain, both of 
the ſignal Fayours which I formerly received from 
:the noble Earl your Father, and of the many recent 
Obligations conferr d by yourſelf upon, 


2 LonD, | 
Tour Lordſbip's 
_ moſt obedient 
EF blume Servant, 
- Greenwich, Dec. 31, „„ 
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